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478t_C/d。分析数值敏感性实验结果认为，pCO2 主要受 DIC 和碱度影响，pCO2

















An ecological dynamic model was set up to study the ecosystem of Pearl River 
Estuary. The model contains three major parts: hydrodynamic part, sediment 
dynamical part and ecological dynamical part. Hydrodynamic component, sediment 
dynamical component and ecological dynamical component were set up to three 
sub-models correspondingly. 
Firstly, the hydrodynamic model was established and verified. The hydrological 
model result was used to study the character of the flow pattern, the distribution of 
salinity, vertical mixing and distribution of suspended sediment both in wet season 
and dry season in Pearl River Estuary. Then the ecological dynamic coupled model 
simulated the temporal and spatial distribution of chlorophyll concentration. 
Meanwhile numerical experiments were carried out to research the impacts of 
suspended sediment and nutrient on chlorophyll. The temporal and spatial distribution 
of DO was studied as well, and numerical experiments were designed to investigate 
the impact of detritus and tidal process. Finally the distribution of pCO2 in wet season 
was studied and air-sea exchange rate of CO2 was computed. The main results were 
summarized as follows.  
1) The chlorophyll whose concentration is much higher in wet season than that in 
dry season in Pearl River Estuary is mainly affected by nutrient concentration. As for 
wet season, in the inner estuary the biological growth is mainly limited by light as 
suspended sediment concentration is high, while in the outer estuary the biological 
growth is mainly limited by nutrient, the maximum chlorophyll concentration appears 
in the mouth of the estuary, as for dry season, the chlorophyll concentration is high 
near the river mouth and low in other regions. 
2) The DO is mainly influenced by temperature and it decreases with 
temperature. The DO is high all through the cold dry season both in the surface and 















which is high in the area where the chlorophyll concentration appears high is greatly 
affected by the process of photosynthesis. Numerical experiments showed that DO in 
the bottom layer of the water is greatly affected by the detritus remineralization 
process over the seabed, and the tidal action is one of the reasons that the DO in the 
bottom layer is maintained in a relatively high value. 
3) Both the DIC and alkalinity show the tendency that they decrease from the 
inner estuary toward the outer estuary. The pCO2 is low near the mouth of the estuary 
and the outer estuary while it has a higher value in the inner estuary. On the whole, 
the Pearl River Estuary appears to be the source of atmospheric CO2. The emission 
rate of CO2 from the sea to air is between 0 and 50mmol_C/m
2
/d. The flux of CO2 
from the sea to air of Lingdingyang is 478t_C/d. The pCO2 is mainly affected by DIC 
and alkalinity. The pCO2 increases with DIC and decreases with alkalinity. 






























































析海洋 pCO2 的分布及估算 CO2 通量渐成为有效方法之一。 
 
1.2 海洋生态动力学模型研究进展 











加细致，几乎所有的模式都包括了 N 营养盐、P 浮游植物、Z 浮游动物三个变
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